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SIR: 

rVT* HattQrl ' *> states that 

a. " T " r ^ — . 

3 y ee ln th e year 1982. 

1982 , ana ^ co ^ Pl ^ a * corporation 

for 7 years. acting research in the field of 
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patent, the following experiments were carried out by me or under my direct 
supervision and control. 

[ EXPERIMENT 1 ] 

1. Preparation of aqueous dispersion for polishing. 

(1) Slurry by JSR method (as described in Example 2A of the present 
application) 

An aqueous dispersion for polishing is prepared by blending 0.7* of a 
polymer particle (b) (crosslinked polymethyl methacrylate-based 
particle having carboxyl group, amide group, ester group on the surface 
of the particle and 0.17im in mean particle diameter) and 5% of a 
fumed alumina particle in an ion-exchanged water. Hie pH was adjusted 
to 4 with nitric add. The zeta potential of the polymer particle (b) 
was -24 mV, and the zeta potential of the alumina particle was +35 mV. 

A dispersed particle in the slurry was observed with a 
transmission electron microscope, and it was particle that alumina was 
attached to the surface of polymer (b).An aggregated particle of 1 - 
lOim in mean particle diameter was formed generously by the composite 
particles. 

(2) Slurry by Ronay method (comparative experimental example) . 

An aqueous dispersion for polishing was prepared by blending 1.5% of 
polyacrylic acid (molecular weight 7000 ) and 5% of fumed alumina 
particle into an ion-exchanged water. 

The polyacrylic acid is absorbed on the surface of the alumina 
particle, the alumina particle was dispersed into water made in a finer 
state. When observing it by a transmission electron microscope, its 
mean particle diameter was 130 nm. 

(3) Comparative example. 

A slurry containing 5% of ali*rtina was prepared without using the additive agent 
(polyacrylic acid) and then the slurry was adjusted to ftt 4 with nitric 
acid. In this case, the mean particle diameter was 150 nm. 

2. Method of test 

An aluminum film (film thickness 5000 A . containing 1% copper) attached 
to the thermally oxidized film of 8 inches, as polished in Experimental 
Example 2C of the present application was polished using the above- 
described three kinds of slurries under the same conditions. As for the 
method, a wafer was set in a CMP apparatus (frtodel *LPG510 W ; made by 
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Lapmaster SFT, Corporation). IC1O00 was used as a pad. 300g/cm2 was 
loaded and the wafer was polished for 1 minute under the conditions of 
the head/table at the speed of 125 rpm/120rpn and the slurry discharge 
at 250 ml/min. 

3. The results of test 

By the JSR method, the polishing rate was 3900 A/min and the number of 
scratches was 30 points or less, hence the results were excellent* 
Gn the other hand, in the Comparative Experiment Example utilising a 
slurry according to Ronary method, since alumina was finely dispersed, 
the polishing rate was 41oA/min, specifically, extremely lowered. 
Moreover, since there is no suitable cushion effect, the number of the 
scratches was 200 points or more, scratches were found in the whole of 
the wafer. 

For reference purpose of comparison. A slurry containing 5% 
of alumina was prepared without using the additive agent and 
then the slurry was adjusted to pH 4 with nitric acid. In 
this case, it was found that article diameter was 150 nm, the polishing 
rate was 190oA/min and the number of the scratches was 85 points. 

4. The above-described experiment provides direct comparison of the 
polishing rate and the number of scratches presently claimed 
composition with ( J ) a composition that does not contain a polymer 
particle and ( ii ) a competition of the Ronay patent. The results of 
these tests are tabulated below. 





Polishing rate 


Number of scratches 


Present dispersion Example 2A(Sp/Si=1.3) 


3, 900 A/min 


3 Opts 


( i) Alumina particles (no polymer particle) 


l,900A/min 


85ptS 


( H ) Ronay slurry 


4loA/min 


200pts 



5. As described in the "Method of test" above, the polishing rate and 
the number of scratches were measured under the same conditions for all 
samples . 



6. The tests and methods are art -recognized and produce statistically 
significant results* 

7. One polishing rate of a dispersion adhering to the present claim 
limitations is shown to be significantly greater than the polishing 
rate obtained for the prior art composition or for a slurry containing 
only alumina particles , and the dispersion adhering to the present 
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claim limitations produces a polished surface having fewer scratches. 

8. The polishing rate observed for the presently claimed composition 
would not be expected from the disclosure of the Ronay specification 
which discloses an inhibitory effect for polishing rate when a polymer 
particle and inorganic particle are combined in a polishing slurry. 

[ EXPERIMENT 2 ] 

1. Preparation of aqueous dispersion for polishing. 

(1) Synthesis of styrene polymer particles (Rl) 

After dissolving 40g of benzoyl peroxide in lOOOg of styrene 
monomer, this solution was dispersed in 4000g of water 
containing 40g of sodium lauryl sulfate. Obtained solution was 
homogenized in a finer state by a high -pressure homogenizer 
( "Micro- fluidizer n by Mizuho Corporation) at a pressure of 
800 kg/cm 2 . Emulsified liquid was polymerized for 8 hours at 
85* C while stirring in a 7-liter volume glass-flask. This 
yielded polystyrene particles had a mean particle size of 
0.28um. We refer to this styrene polymer particles as 
(Rl) , 

(2) Slurry by JSR method 

An aqueous dispersion for polishing is prepared by blending 
0,7 % of a polymer particle (a) (as described in Synthesis 
Example 1 of the present application, carboxy-modified 
polys tylene particle having carboxyl group and sulfuric 
ester group on the surface of the particle and 0,24 m in 
mean particle diameter) and 5% of a fumed alumina particle 
in an ion-exchanged water. The pH was adjusted to 4 with 
nitric acid. 

(3) Slurry by Ronay method (comparative experimental 
example) . 

A slurry by Ronay method was prepared by the above-mentioned 
method using styrene polymer particles (Rl) in place of 
carboxy-modif led polystylene particle (a). 

(4) Comparative example* 

A slurry containing only alumina particles was prepared 
without using the additive agent. 

2 . Method of test 
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T3ie method of test is the same as the method of test used in experiment 
1. 

3. The results of test 



The results of these tests are tabulated below. 





Polishing rate 


Number o£ scratches 


Using polymer particle (a) .- JSR method 


3.900A/min 


30pts 


using polymer particle (Rl) ;Ronay method 


65oA/min 


65pts 


Alumina particles {no polymer particle) 


1.90uA/min 


85ptS 



As shown in the table, the polishing rate of the slurry consisting 
carboxy-modif ied polystylene particle having carboxyl 
group and sulfuric ester group on the surface of the 
particle is shown to be significantly greater than the polishing rate 
obtained for the slurry consisting simple polystylene or for a 
slurry containing only alumina particles, and the slurry consisting 
carboxy-modif ied polystylene particle produces a polished 
surface having fewer scratches . 

4. As described in the "Method of test" above, the polishing rate anrj 
the number of scratches were measured under the same conditions for 
all samples. 

5. The undersigned petitioner decl ares further that «n statements made 
herein of his own knowledge are true and that all statements made an 
information and belief are believed to be true, and further that these 
statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of this application or any patent 
issuing thereon. 




Date 
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